Effect of total venous occlusion on capillary flow and necrosis in skeletal muscle.
Limb replantation and microvascular transfer of flaps are sometimes complicated by postoperative venous thrombosis. Total venous occlusion can lead to complete shutdown of microvascular perfusion, resulting in failure of the transfer or replantation. Once venous return stops, it must be restored within a critical period of time for tissue survival. The purpose of this experiment was to delineate this critical period of time at which no reflow and irreversible muscle necrosis occurs by the use of a rat gracilis flap microcirculation model. The gracilis muscle of 40 male Wistar rats (135.3 +/- 37.2 g) was elevated on its vascular pedicle and mounted on a raised platform for videomicroscopic analysis. Animals were randomly assigned to one of four groups: (1) sham (no total venous occlusion), (2) 10 minutes of total venous occlusion, (3) 30 minutes of total venous occlusion, and (4) 60 minutes of total venous occlusion. Total venous occlusion was established by placing a microvascular clamp across the femoral vein at the junction of the gracilis pedicle. The number of flowing capillaries in five consecutive high-power fields (832x) were counted at baseline and at 5, 15, 30, 60, 120, 180 minutes, and 24 hours after reperfusion. At 24 hours after reperfusion, the gracilis muscles were harvested and stained with nitroblue tetrazolium. Percentage of muscle necrosis was measured by using computer planimetry. The data were reported as mean +/- standard error of mean and were compared between groups by analysis of variance and appropriate post hoc comparisons. Total venous occlusion for 10, 30, and 60 minutes showed a significant decrease in the number of flowing capillaries through 24-hour postreversal. There was a significant drop (p < 0.01) in the number of flowing capillaries from 30 minutes of total venous occlusion to 60 minutes of total venous occlusion at all times. Muscle necrosis was significantly increased in all three groups of total venous occlusion compared with the sham group (36.1 +/- 1.7 percent, 45.5 +/- 3.4 percent, 74.1 +/- 4.7 percent versus 14.3 +/- 1.7 percent, and p < 0.01). These results indicate that irreversible tissue damage occurs in a very short time interval (60 minutes) in this model, making the early detection of venous occlusion critical to the successful correction of this complication.